Ultrastructural demonstration of increased sulfated proteoglycans and calcium associated with chondrocyte cytoplasmic processes and matrix vesicles in rat growth plate cartilage.
A monoclonal antibody (3-B-3) to chondroitin 6-sulfated proteoglycan was used with immunoperoxidase electron microscopy to study the relationship of chondrocyte cytoplasmic processes and matrix vesicles in rat epiphyseal growth plate cartilage. Immunoperoxidase staining of the chondrocyte plasmalemma was found at all levels in the growth plate and was most prominent in the hypertrophic zone. The plasmalemma and matrix of the cytoplasmic process often demonstrated stronger reactivity than the remainder of the cell surface. Matrix vesicles showed weak to strong surface or internal reactivity. The majority of them stained very similarly to the cytoplasmic process. X-ray microanalysis of specimens processed by rapid freezing and freeze substitution confirmed that both sulfur and calcium were localized within or in close association with both the cytoplasmic process and the matrix vesicle, suggesting a chemical combination of calcium with sulfated proteoglycans at both sites. These results indicate that there is a selective increase in the concentration of membrane-associated sulfated proteoglycan and calcium in the cell process, from which matrix vesicles may be released into the extracellular matrix.